
Problem 1  Polymer chemistry (20 points) 

(a) For each of the following monomers, give the preferred method of polymerisation (including 
type of reaction, reagents and conditions needed), and the structure of the resulting polymer 
(give only one answer per case, also when more answers are possible) (6pts).

�

(b) Thermal polymerisation of a mixture of 1,6-diaminohexane and 1,6-hexanediodic acid in 1:1 
molar ratio leads to a solid polymer product. For this reaction, answer the following questions and 
explain your answers : (6pts) 

(i) Give the chemical structure of the polymer

 

 



(ii) Explain how the molecular weight increases with conversion

(iii) How does an excess of 1,6-diaminohexane influences the molecular weight of the 
polymer product when conversion is complete.

(c) Analysis revealed that the product of the above polymerisation reaction consist of the following 
weight fractions:

From these data calculate the number averaged molecular weight, the weight averaged molecular 
weight, and the polydispersity index (you can use the empty columns in the Table above) (4pts) 



�

(d) Is the polydispersity index in line with your expectations for this particular polymerisation 
reaction? Explain your answer (4 pts). 











Problem 4 Interfaces and surfactants (25 pts) 

(a) Rank the following liquids in order of increasing surface tension, and explain your answer 
briefly in terms of the relevant intermolecular interactions (5 pts):

ethanol, pentane, acetic acid, water   

A common method to change the interfacial properties is to cover the surface with a  monolayer of 
an organic substance, for instance by adsorbing alkyl thiols to a gold surface. One way to 
characterise such monolayers is to measure the contact angles of droplets of liquids placed on the 
surface.

(b) The formation of self-assembled monolayers like alkyl thiols on gold proceeds through at least 
3 characteristic stages. Describes each of these stages in terms of intermolecular contacts, 
molecular surface area, monolayer thickness and order, and illustrate your answer with a  
schematic drawing (5 pts).



(c) Give a schematic drawing of a liquid droplet on a solid surface with the proper directions of the 
interfacial tensions γliquid-air,  γliquid-solid, γsolid-air (5pts), and give the expression for the contact 
angle θ as function of γliquid-air,  γliquid-solid, γsolid-air.

(d) Show that γsolid-air > γliquid-air + γliquid-solid is the boundary condition for complete wetting of the 
surface by the liquid (5 pts).

(e) Rank the liquids of question 4a according to their wettability of a dodecylthiol monolayer on 
gold. Explain your answer (5pts) 

 




